
DART Analysis of Aspirin: Correcting a 
Misapprehension 

 

Introduction 
In a recently published comparison1 of the ambient ionization techniques direct analysis 
in real time (DART™ 2) and DESI3, it was reported that a protonated molecule was not 
observed for DART, whereas the protonated molecule could be observed for DESI and 
DAPCI.   This is an incorrect observation, resulting from the use of different 
experimental conditions for DART than were used for the other two techniques.   Mass 
spectra of aspirin measured on a JEOL AccuTOF-DART™ mass spectrometer under the 
correct operating conditions are shown here.  All assignments for the mass spectral peaks 
were confirmed by exact mass measurements.  
 
 

Discussion 
 
Because aspirin (acetylsalicylic acid, Figure 1) is an organic acid, it has a relatively low 
proton affinity.   Acidic compounds tend to lose protons rather than gain them.  That is, 
proton transfer from protonated water clusters is not favored.   
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Figure 1. Aspirin (acetylsalicylic acid, C9H8O4) 
 
Organic acids tend to deprotonated to form negative ions ([M-H]-).  DART analysis in 
negative-ion mode is the preferred approach for analyzing organic acids.  Aspirin is no 
exception: it readily deprotonates to produce [M-H]- in negative-ion mode (Figure 2). 
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Figure 2.  Negative-ion DART mass spectrum of aspirin. 
 
If ammonium is present, aspirin will readily form an abundant [M+H]+ and a 
corresponding [M+NH4]+.  This is shown in Figure 3 for aspirin where ammonium is 
present (from the headspace of a dilute aqueous ammonium hydroxide solution).   
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Figure 3. Positive-ion DART mass spectrum with ammonium present. 
 
and in Figure 4 for an over-the-counter analgesic like the tablet described in reference 1.   
Sampling position was not critical for the DART experiment provided that one does not 
block the mass spectrometer atmospheric pressure ionization interface.   The analgesic 
tablet was dangled in the DART gas stream, allowing the gas stream to graze the tablet 
surface to produce the spectra shown in Figure 4.   
 



Conclusion 
 
In reference 1, protonated aspirin was observed in the DESI and DAPCI experiments 
because ammonium was added.   Ammonium was not present for the DART experiment 
and the protonated molecule was therefore not observed.   
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Figure 4. DART mass spectra of an over-the-counter analgesic tablet containing aspirin, 
caffeine, and acetaminophen.  
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